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Introduction:
What essential question and main concepts will students explore during this unit? The
question students will be exploring during this unit is what roles do the spinal cord and
peripheral nerves play in the human body. The position and anatomy of the spinal cord will be
introduced. The anatomical structures that allow the spinal cord to serve as part of the central
nervous system and allow it to interface with the peripheral nervous system will be examined.
Transmission of nerve impulses along axons will be examined also. We will define the role of
the peripheral nervous system in maintaining homeostasis. Interruptions and injury to the spinal
cord, and their devastating consequences will be used to demonstrate the important role this
very delicate structure plays in the human body. Students will investigate treatment of spinal
cord injuries and discuss the merits and controversy surrounding the issue of using stem cells.
The goal of this unit is to prepare students to examine a societal issue through one aspect of
human anatomy and physiology, and better-prepare them to debate, and ultimately, decide the
future use of technology in the human arena.
How are these concepts connected to student learning before and after this unit?
Instruction preceding this unit focused on the Central nervous system, specifically the brain.
The focus concept was the role of the nervous system in stability and homeostasis of the
organism. Structure of a neuron as the basic unit of the nervous system was covered.
Comparisons were made across the mammalian spectrum and even primitive life forms with
rudimentary nervous systems were introduced to illustrate that without a functioning system
that allows the organism to read and respond to the environment, the health of the person is
compromised. Homeostasis is a fundamental concept to life and this has been a recurring theme
from our first analysis of cells to multi-cellular life -forms. The role that the spinal cord and
peripheral nervous system play in homeostasis will build on this. Students were previously
introduced to the "Neuroscience for Kids" website. This website will be used often, both in
class and by students completing their projects. After this unit the role of sensory systems and
homeostasis will be studied.
What do you know about students' ideas and learning needs relative to the unit's essential
question prior to the start of the unit? My students are happy ninth graders, who like to
investigate topics through their own efforts. They need more integration of mathematics as a
tool of science. At the beginning of the term my students completed a project were they had to
research a career that is based in Biology. A list of over 100 different careers that had biology at

their core was provided.



They were allowed to choose the career. This was done to gauge their interests and their
overwhelming interest was in the medical arts. I focus on using real world medical examples
wherever possible as it plays to their interest. I find that this very social group of students work
well together in small groups. The intrapersonal learners will benefit from lab assignments and
other activities that allow them to engage each other in the learning process.

My students need to have a variety of instructional strategies to engage their different
intelligences. I have ample access to visual technology in the classroom including SmartBoard
and multimedia projection. This allows me to engage students who learn visually with projected
diagrams, images and PowerPoint style instruction. A couple of students are auditory learners
who can take effective notes from what is stated in class. A couple of my students learn in a
kinesthetic mode will benefit from taking complex concepts and building simple models to
explain them. The student will be allowed to choose the method of displaying the knowledge
they acquire in the unit project by different methods that are comfortable to them (e.g., written,
graphic, oral presentation).

How do you plan to apply what you know about your students' ideas and learning needs to
make the portfolio interesting and accessible and relevant to your class? Considering the
high level of interest in medical fields by my students, I will require them to explore an STS
topic that relates to treatment of spinal cord injuries. Because their intelligences take different
forms, a variety of instructional formats will be used including group work. I will arrange
computer and website access to allow them to continue to integrate technology into their
studies. An inquiry lab will allow them to explore what factors, external and internal, can affect
reflexes and reaction time. This unit has an interdisciplinary component to it. My school is
organized into clusters. At my request the other teachers for these students, in English, Math
and Health will explore integral aspects that enhance the learning needs of these students with
respect to the essential question. In Math the students will calculate reaction times from raw
data obtained in the inquiry lab. The health teacher and I will work closely, as we have so far
during the Human Biology section. The health teacher will explore at-risk behaviors for spinal
cord injuries. Our English teacher will fulfill a dual role and assist the students on preparation
of their STS projects. He will also use his knowledge as an attorney to explore the legal aspects
of those who live with spinal cord injuries and the legalities of current medical research in stem

cells to treat these injuries.



Lesson Log-3/5/04
Day #1 Length of Class-83 min

What did you expect students to learn during the lesson? I expected the students to identify
what activities could be affected by a damaged spinal cord. I also expected students to
investigate the anatomy of the spinal cord and spinal column using the supplied website.
Students were to differentiate between white and grey matter. I expected the students to identify
structures of the spinal cord and PNS from cross sectional diagrams. Students were asked to
report their findings and hand them in as a "ticket to leave." I also expected students to begin to
research their STS project and familiarize themselves with the projects goals and. requirements.
Describe the learning activities and the use of resources to support students' learning of
the lessons' main concept and/or processes. Students were introduced to the unit concepts
and STS project by first viewing the videotape "The Spine-Command Central", a Science
Screen Report production. Students participated by taking notes. This video looked at the
structure of the spinal cord, and how injuries affect movement. Important to the unit objective
the video focused on current medical advances in treating spinal cord injuries. This video was
twelve minutes long, but has many dramatic images; of persons living with spinal cord injuries
(s.c.i) and undergoing physical therapy and using assistive technology. I stopped the tape to
highlight both Functional Electrical Stimulation (FES) and the use of stem cell technology.

I asked the students if they knew of a famous person living with an s.c.i. Virtually everyone had
some knowledge of what happened to Christopher Reeve. Following the videotape important
vocabulary terms were listed on the board. Students copied these into their notebooks and used
these to organize their reading for homework tonight. Using a "dry spine" anatomical model I
showed the class the relationship between the spinal column and the spinal cord. I then used a
PowerPoint type presentation, that included structural diagrams and cross sectional anatomy, to
highlight the regions of the spinal cord. The requirements for the STS project "Spinal Cord
Injuries and Society" were distributed, including a list of websites for the students to use as
starting points for their investigations. We moved to the computer lab and students worked
individually using the "Neuroscience for kids" website to review the previously identified
vocabulary terms, and spinal cord /column structures.

Describe how you monitored students' learning and what you found about their
understanding of the lesson's main concepts. One of my students noted how she was shocked
at how young the Injured people were that she saw in the videotape. I asked the class if they too
were surprised by this and most said they were. This helped reinforce the concept that these

injuries are most often seen in younger people who must face a long period of disability



following an injury. When reviewing the fact sheet on spinal cord injuries, students were
confused by the medical terminology that organized the facts. After the PowerPoint presentation
I brought the diagrams back up and called on students to identify the structures as part of their
participation grade. Some students were confused by terms dorsal and ventral, and I clarified
this immediately by reminding them of a shark's dorsal fin. Most of the students identified this
as a structure on the back of the shark. The dorsal side of the spinal cord was put into context as
being the side closest to the back.

Describe the instructional adjustments you made in response to your findings about
students' learning needs during the lesson. The need to clarify the medical terminology was
important. [ used plain language to clarify the confusing terms. For example, ‘incidence’ was
redefined as "How often it happens". Although the anatomical model was life size, I made the
students pass it around. Every student was able to touch the model structures while viewing the
pictures displayed on the SmartBoard. This helped address the issue that students were mixing
terminology of cord and column. I used a wire molding in the computer lab as an example. The
wires inside the wire molding were compared to the spinal cord and the hard plastic wire
molding was related to the vertebrae and soft tissues of the spine. The diagrams used on the
PowerPoint presentation as compared to their textbook and the website all had subtle
differences. These differences were confusing to some students. I walked around the lab and
made sure students were using the correct pages. During the investigative phase several students
were wandering through the website. To make sure they were focusing on the pages I wanted
them to view I displayed the appropriate pages through the projector for the whole class to see
simultaneously. At this point I wrote several questions on the white board for students to answer
using the website. I had originally designed the STS project to be done individually, but several
students wanted to work together and asked me if they could. I allowed one group to work
together on a poster, but I asked them to expand the poster size to 24x30 to compensate for the

additional help they would have to finish the project.
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Lesson Log-3/8/04

Day #2 Length of Class-46 min

What did you expect students to learn during the lesson? I expected them to learn about
current controversy surrounding stem cell research including viewpoints of advocates for stem
cell research. I expected students to be able to name the two divisions of the peripheral nervous
system and describe their function. I wanted them to understand the role the sympathetic and
parasympathetic nervous systems play in maintaining the human body, and coordinating its
responses to the different situations encountered in life. We needed to review the structure of
neurons and describe the transmission of impulses along a neuron.

Describe the learning activities and the use of resources to support students' learning of the
lessons' main concept and/or processes. Due to the shortened period because of an assembly,
students were handed an article to read as they entered class. It examined the controversy
surrounding stem cell research and its strong advocate Christopher Reeve. I asked the students
what their thoughts were on this issue. One student remarked that he was surprised to see that
Mr. Reeve and the President were "fighting." I clarified that debate, argument and disagreement
among adults while heated should not be confused with fighting. A student offered that she could
understand his frustration at being disabled and hoped that research would be able to proceed
soon. After this short debate I led the class through a PowerPoint presentation which outlined the
organization of the peripheral nervous system. We defined the PNS as including the somatic and
autonomic nervous systems. One student asked the question "I thought we only had one nervous
system.” I explained that is true, but biologists use these terms to identify the functions of
different parts of the overall nervous system. We identified two roles of the somatic nervous
system including voluntary and involuntary (reflex) movements. I showed the students a reflex
hammer and asked them it they had ever seen one before. They all had and several students knew
that it was used to test reflexes. I agreed, and then told them that the reflex is a window into how
well the involuntary part of the somatic nervous system works. The autonomic nervous system
was identified by the functions it coordinates in the human body. The sympathetic nervous
system was identified by how it works to prepare the body for defense or to run from trouble. In
addition I showed on a diagram where the sympathetic nervous system enters and leaves the
spinal cord and how this part of our nervous system could be affected by a spinal cord injury. I

asked students to answer questions on an "exit card" to measure their understanding of today's



concepts. I found that even with a motivated group such as this that making the exit card a
graded assignment seemed to insure participation. I asked students to assemble an apparatus by
hooking a tube to a funnel, and pour a volume of water through it. Two different diameter tubes
were supplied to each group. I had the students pour a volume of water into the model. The
model included two different diameter tubes to show axons of different diameter. The students
timed how long it took for the water to pass though the tubes. I had the students display their data
on the board. This was done to reinforce the concept that large diameter axons transmit impulses
faster than smaller axons.

Describe how you monitored students' learning and what you found about their
understanding of the lesson's main concepts. Terminology in this section can be confusing as
the terms sympathetic and parasympathetic are close but mean vastly different things. I gave
many hypothetical situations to the class including being asked to give a speech in front of the
whole school and performing in a school play. Students answered by identifying each situation
as being a sympathetic or parasympathetic "event". During the activity I circulated around the
room and asked individual students to demonstrate what they observed with the activity. I asked
students to compare the model to a neuron and what neuron structure the tube is analogous to.
Most students were able to correctly identify the tube as being a model of an axon. Some even
offered that the funnel was like the dendrite and cell body of a neuron collecting information and
passing it on. After the activity I allowed these students to tell the class their findings and one
offered to draw the model on the board. I challenged him to identify the different parts of the
model with the names of neuron structures based on their function. I had the students copy this
into their notes. The activity groups displayed their time data on the board, and we came to the
conclusion that larger axons probably conduct impulses faster because of less resistance.
Describe the instructional adjustments you made in response to your findings about
students' learning needs during the lesson. The article that the students read did not include
the viewpoints of those opposed to embryonic stem cell research. I supplied this information to
the students, by displaying an image on the SmartBoard of a news article which outlined
President Bush's objections to stem cell research. During the activity some students got
conflicting data based on how fast they poured the water into the funnel. I had to remind the
class that the entire volume of water must be dumped into the funnel as quickly as possible to

limit experimental error.
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of your PNS will allow your body to react to and prepare to deal with this potential

threat? How does this division of the PNS assist us in these types of situations?
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Lesson Log-3/9/04

Day #3 Length of Class-83 min

What did you expect students to learn during the lesson? I expected students to be able to
trace the pathway of a spinal reflex. I also wanted students to learn that reflexes are involuntary
and can occur faster than a reaction because they do not involve the impulse traveling to the
brain. I also expected the students to learn that nerve impulses travel in one direction only and
respond all or not at all. Students were expected to learn the terms of nerve impulse including
threshold stimulus.

Describe the learning activities and the use of resources to support students' learning of the
lessons' main concept and/or processes. I began class by having the students view "Telegraph
Line" which is a short “Schoolhouse Rock" cartoon about the functions of the divisions of the
nervous system. The class really responded well to this as it was very funny and gave a great
summary of the somatic and autonomic nervous system. I displayed an image of a simple spinal
reflex on the SmartBoard which showed the structures involved and the direction of the impulse.
I then had students volunteer to demonstrate this by having them wear signs that corresponded to
the parts of the reflex arc. One student was designated the sensory receptor, sensory neuron,
interneuron, motor neuron. When the stimulus reached a demonstrator she was to extend her leg
to demonstrate an exaggerated reflex. We used a foam ball to represent the stimulus and impulse
as it traveled through the reflex arc. I had the students pass the ball in the correct order to
demonstrate the pathway. Then we added an extra step -another student was designated the brain,
and I had the students pass the impulse to the brain, who was located far away. This slowed
down the whole process and allowed the students to view how including the brain can slow down
the response to a stimulus. I asked students how this could have a negative effect if the object of
reflexes is to protect the body. We then built a model using dominoes, tape and rulers. Each
group of students taped eight dominoes to a ruler so that the dominoes were only attached on one
side and they would only be able to fall in the same direction. We used this model to show how
dominoes can model nerve impulses which can only travel in one direction along a neuron.
Students were challenged to demonstrate stimuli to the dominoes that will not make them fall.
Some creative students yelled at the dominoes, even insulted them. While amusing it did show
that some stimuli do not result in a response. The dominoes would only fall when enough

pressure was applied to a domino on one end to make it fall. I compared this to a threshold



stimulus. Also, because they were taped together along a ruler, when one domino fell they all
fell. This illustrated the all or nothing nature of neurons. We then modified the model to remove
two dominoes to the center. When a stimulus was introduced and the dominoes fell, and the
interruption in the chain meant that the remaining dominoes stayed up. I used this to show how
an injured nerve tract or spinal cord impulses will travel to the site of the damage and then
cannot be transmitted because a physical connection no longer exists.

Describe how you monitored students' learning and what you found about their
understanding of the lesson's main concepts. I asked the students how having every impulse
travel to the brain could have a bad effect on homeostasis. One student was able to use an
example from the cartoon to explain this. She explained that in the cartoon the cook would have
badly burned his hand if he did not react to the hot spoon in time and that the extra time to travel
to the brain could have made the burn worse. One of the students explained that he saw the
opposite of this in a recent "SpongeBob" cartoon. He described an episode of "Prehistoric
SpongeBob" where one of the characters was not as highly evolved as the others and was too
stupid to respond to having their hand in the fire. I asked him why he thought that was wrong,
and at first he could not respond, so I asked a series of leading questions to get him to state that
intelligence is a brain quality, but the brain is not always involved in protective reflexes. This
was a teachable moment where I describe the Jendrassik maneuver. This is a way doctors distract
the brain which can override reflexes. It allows the doctor to view reflexes which can be affected
by people thinking about them.

Describe the instructional adjustments you made in response to your findings about
students' learning needs during the lesson. In this case the wrong example provided by the
SpongeBob episode led to a teachable moment. I may try to acquire that episode and show it in
future classes as an example and use it to contrast with the truth. There was confusion among the
students as to how the brain can slow down the response to a stimulus. I reiterated that it is a
function of time and distance and that even though our brain can work fast, sending an impulse
to it takes time and can slow down our response to the environment. I had the demonstrator
students perform the action again and drew attention to how it is the distance to the brain that
slows down passing the stimulus. I had the students in the demonstration spread farther apart to

mimic the extra distance the impulse has to travel to the brain.
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Lesson Log-3/10/04

Day #4 Length of Class-83 min

What did you expect students to learn during the lesson? I expected students to differentiate
between voluntary and involuntary reactions and how these both serve to allow the person to
interact with their environment. A goal for today was to have students summarize the electrical
conditions of resting and action potentials. Students needed to understand the role that
neurotransmitters play in transmitting nerve impulses across a synapse. Students completed a
"skills" lab activity from Lab Manual A that introduced the skills they needed to perform the
inquiry lab. Students engaged in an inquiry lab activity which allowed them to observe the
nervous system in action and measure reflexes. I expected students to design and conduct an
experiment to test one factor that might be involved in affecting reaction time. By the end of
class today students began to design and conduct their experiments in fulfillment of the inquiry
lab.

Describe the learning activities and the use of resources to support students' learning of the
lessons' main concept and/or processes. Class began with a review of transport across the cell
membrane. The students reviewed the sodium-potassium pump. I asked students what the pump
did. Several tried to answer and one was able to correctly recount how the pump is a membrane
protein that moves sodium out of the cell and potassium inside. I displayed an image on the
SmartBoard of the sodium-potassium pump and how it results in a net charge across the
membrane. I had the students pass a lantern battery around while I drew a picture on the board
of the battery and its terminals. The twelve-volt battery had a potential difference across the two
terminals. I compared this with the SmartBoard image of the potential difference across nerve
cell membrane. I had the students view a diagram in their books which shows an axon in both
resting and action potential and demonstrates the charges across the membrane of the axon. We
defined the terms action and resting potential in terms of what is happening to the axon
membrane. At this point I redistributed the domino models and asked students to knock them all
down to represent a neuron that has just conducted an impulse. I asked the students if the neuron
could now conduct another impulse. Most agreed it could not. I asked the students what now
had to happen for the neuron to conduct another impulse. We all agreed that the dominoes
would have to be reset. I compared this to the resting membrane potential of an axon. After an

action potential has been conducted, the membrane resets due to potassium flowing out of the



cell. I included these on my word wall of important vocabulary terms which I expect the
students to learn. Neurotransmitters were covered, but very quickly. I displayed an image on the
SmartBoard and identified where the neurotransmitters are found in a neuron. One of my
students remarked that the neurotransmitter is like a football being passed.
Describe how you monitored students' learning and what you found about their
understanding of the lesson's main concepts. As with all of our classes I monitor student
learning by asking questions to insure that students are getting the take home message. The
students were quick to think of factors that could affect reaction time. During the pre-lab they
indicated which factors they wanted to test during the lab activity. I walked around the room to
insure students were safe and not violating the lab rules. All of the students were engaged in
collecting the data. Once the inquiry lab was assigned, several student groups had difficulty
identifying an experimental problem. I went group to group to assist them in thinking about the
differences among the people in this room and realizing that these would be the only test
subjects who would be available. This was usually enough to have the students come up with
different factors to test for the comparison of reaction times.
Describe the instructional adjustments you made in response to your findings about
students' learning needs during the lesson. Initially I wanted to complete an activity that
measures students’ reaction time on-line on the "Neuroscience for Kids" website. Once in the
computer lab, it became apparent that student computers did not support the activity. This was
embarrassing for me, and I found out later that the students’ computers have a lot of the
multimedia features disabled to keep students from playing games. We returned to the
classroom and completed another activity that I had prepared for a class that would not be able
to visit the computer lab. This was a lesson I learned during year one, always have a backup
plan! The domino models came in handy a second time to explain nerve impulse traveling in
one direction only. The skills lab was modified so students did not have to answer the section
labeled "Going Further." I wanted them to complete the skills lab quickly so we could get to the
inquiry lab during today's class. I realized that I had planned to cover too much material in this
unit. [ will have to elaborate on neurotransmitters following this unit which will coordinate
with neuromuscular junction. One of the problems encountered during the lab was that there
are only three boys in this class and one was absent. Those groups that wanted to test boys’ vs.

girls’ reaction time were limited in test subjects. I told them to proceed and to mention it in the



lab write-up. One lab group wanted to test reflexes and reaction time before and after lunch so I
arranged it with their next block instructor to have them come back to class and finish

collecting their data.
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Chapler 35 Neevous System

Observing Nervous Responses W

Introduction
The nervous system is a series of conducting tissues that carries
impulses to all parts of the body, Your nervous svatem initiates many
types of reflex actions. When vou touch a hot object, you immediately
prall your hand awav. You might be aware of this reflex acton Ci Z o
occurring, bul you ane imable to stop ar control it. |
Havw do reflex actions oconr? When vour hand touchies a hot ( j ]
abject, forgxample, heat teceptors in the skin send an impulse to the éﬁl{b{ £
muscles ofthe arm to contract, The impulse travels along the sensory :
* tenrons, toithe spinal cord, across a synapse, and stimulates a motor
neuron. The impulse leaves the spinal cord, passes back to the same
nerve, and Back to the arm muscles, causing them to contract and pull
your hand a[w ay. This pathway is called the reflex arc. Bécause the
reflex: arce ilolves only the spinal cord and not the braim, a refiex
actioreeiurs ina matter of a fraction of a second. vou are not able to
control & reflex-—it happens automatically.
In a nomreflex response, an impulse must travel to the brain, THe
brain interprets the stimulus and inifiates an appropriate TeRpOnSe,
I\ this case, the Sme it takes to respond is measurably longer than -
the fime required for a reflex are, A person’s reaction Hme can be
measured by how quickly he or she can perceive a stimulus and then
reaclio it Dhriving a carand playing tennis are examples of activities
in which reaction time is very important,
In this investigation, you will ohserve two reflex actions and
measure vour reaciion ime,

Problem ‘
Cam you contra] reflex actions? How can vou measure reaction time?

Pre-Lab Discussion

Eead the entire imvestigation, Then, work with a partner to answer the
following gquestions.

1. Whal data will vou record in Data Table 27
Perevd It oontipeted: e st et W Tk aoed_ince S e e R 3
i I R o T VA i i o L W L Yo coLni a ol g
2. What 1% anather name for an fnpal urtary or autormatic tesponse £ 8
nlimz g
A refiex
3. What cantion should you observe for shining the light?
TRE_COUTEN (- ret 6 f?r‘u[r.‘i.’\]--%t-::b iﬁ:d}r“){. AL feaHop poees

PR
L -t | _' / >
e ol Pep
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4. Why do you put your elbow on the table when you are catching g

the meter stick?

NS ke g ebpas o) ekl YIen AL AE: AOITIIRC tee
E.K'I]li%‘i“a%g/ﬁ;mhf%ﬂ%}bu ﬁgé%eﬁépﬁ@n instead of just closing

your ave! { -

NETReTala A e ala! At e il evoeedneoT.

Materials (pargroup)
pen dight

eye patch or eye Cover
nieter stk

Safety B3

This experiment involves physical contact. Avoid this experiment if a

problem with the knee, eye, or hand exists. Note the safety alert
ko] mext to step 3 in the Procedure and review the meaning of the

symbal by referring to Safety Symbols on page B.

Prﬁcedu re

Part A. Reflexes
1, it on a chair or stool,
2, Cross your left leg over your right.

% Have a member of your group tap your knee firmnly, shightly belirw
the knee cap, with the side of his or herhand, as showm in Figure 1.
CAUTTON: Be sure the knee i ot it hard. A firm, queick tap) i sufficient,
Angid s exporiment if @ pingsicel problem i the kies exizks. Record your
pbagrvations.

Figuara1

280 Hiolegy Laborztory Manual A/ Chepier 53

e Propiee- lall, T



an ['reritice-Fiall. T

M — Bats _

4, Repeat steps | to 3, This time, try to stop your knee from jerking.
Bacord your observations.

5. Reverse roles and repeat steps 1 to 4,

6. 5if o a chair or stool.

7. Close one eye and cover it with the eye patch, Keep the othar eve
apen 5 5

8. Have a group member shine the pen light close to the open oye for
about 10 seconds. CAUTION: [ ol shine light divectly into the eye.

8. Quickly remove the paitch from the other eve:

10. Have a group member observe what happens tn the pupils of both

the eye exposed to light and (he eye that remained in darkness.
Record the alsorvation: in Tiata Table 1.

Data Table 1

StimulusHservatinng

M ropil of e ey -nd Lo e o ok

. TR Aoyt o HE P | eardingrl e some pus
arl

o] Wy sioer -Hee CE ey -h".\i:“.‘ui_-aht .

11, Reversing your roles, repeat steps & to 10,
Parl B. Reaction Time

1. Rest vour elbow on a table and extend your arm over its side as
shown in Figure 2,

Figure 2
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2. Have a group member hold a meter. stick in the air, with the (O-cm ')’('9
line between the thumb and index finger of your extended hand.

3. Have the group member drop the meter stick without advance
notice. Try to catch it between your thumb and index finger as
quickly as possible.

4. InData Table 2, ‘record in cenfifieters the position of your thumb
and index fmger This is the distance the meter stick fell before you

caught it. .
P 5. Repeat steps 2 (o 4 three times. w[:ﬂ’(.;
Data Table 2 e A 5‘}:& - ,,:4_5}
Trial Distance (zm] / 3 H I;Nw ﬁ

1 Qom ™ v—

2 Qen N T7yal

3 7100
’ 3 1oem o

Analysis and Conclusions .
1. Observing What happened to your knee when it was tapped? s
By 'T".r:r:k 8 h+Hsr= At (N DY HRE i@P& hiee A I _ﬂ:_[{ﬂﬂllﬂﬁr-ail lVHh?

|

roods dwpiher .|
[ ' Expiamyour Answer. J
Y& mm N erme_wiis T edid Wﬂﬁ"it -HI’ hree P:’h O rlahts ape !

e P : =% r

1 .Tl"'__ Ay E? a8 b ! an (4 1] als %ﬂﬁe{ o

' the hght"f‘ EW o l"!ﬁ

e mﬂ,g@_ﬁﬁ enraliey : lerly X

4. Inferring How does the amount of light affect the pupils? Lfﬂw i [ s
(Lien ~Hheres rrma 1 Liﬁ{? pupt | +endk: _’ﬂ; lex m}&u;ﬂw '
AN By remdins ﬂwmm%zum!

5, Classifying Is cah:hmg the meter stick a voluntary reaction or a
reflex? Explain your answer.

a:ﬁaﬂwm_mw@&q&muf_m ok absbt

ﬁmﬁié% ﬁ!jr e W@W@%umﬁm 1_aex_¥‘r%2r,

your four trials?

_qumr%ﬁ Aetanfe (1S 26-7% om s

& Prenitice-Hall, Inic.
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7. Comparing and Contrasting In catching the meter stick, were your rl \
reactions faster or slower than those of your classmates? How do
you know?

My reacnne e dger dnan sk of oy dossnates T hndu
beoauee Th wia goina agund and epeind eleimne ekps, pealthion
Hmes aod mm%mm)ﬁd,m e oo & -H,_@] e as el

8. Classifying From your observations, how would you classify the
knee-jerk and the pupillary response? Explain your reason.

T usuld eglain 4he nore-fethas G- DI RezolavaR=caniizeli

_ Npluntily
be o .m wlieo) B Ly MMWMLMW ‘o
9. ﬁ%ﬂ% C ‘5?1:?1?3 ‘ugges[}{:?nle pd‘s-s?igl)a g’v%s at refie E&H‘ér b&%ﬁ— ﬂwr amal

could be advantageous to a species.

hte B ngncae aniats, HE-4het didnk e pefiad arte RN ey

i

aber 41l fdd, pikh o refipe= *mwiu soiuilie @ E1N
o wied - i

Going Further

Do the senses of sight, smell, hearing, taste, and touch also affect our
reflex actions? Why does your mouth water when you are hungry and
see a picture of a delicious meal? Ivan Pavlov, a Russian biologist,
carried out many experiments on conditioned reflexes. What are
conditioned reflexes? How are stimulus and response related? Use
resources in your school library or on the Internet to find out more
about conditioned reflexes. Share your findings with the class.

| Are A"’”VQ}M-D‘W, bolX Seme ;Ti%
opXd LTHowr (1AL
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Lesson Log-3/11/04

Day #5 Length of Class-46 min

What did you expect students to learn during the lesson? During this shortened class
(professional development day) I expected the students who had not yet completed their data
collection for the inquiry activity to do so. This was necessary so we could examine each lab
group's data and results and identify common findings. I wanted the students to come to the
conclusion that reaction time can indeed be affected by a variety of factors. I expected that
students would come to the conclusion that observation of reaction time involved processing
some stimulus through the brain, and that because of the extra steps, this would take longer. I
expected students to correctly identify the dependent and independent variables in their
experiments. I also wanted them to identify some of the variables they had to control in their
experiment.

Students read a sample from the Merck Manual of Geriatrics which deals with reaction time and
the elderly. We also explored the issue of reaction time and driving. One of the major risk factors
for spinal cord injury is motor vehicle collision among younger people. From what I have
observed in this school there is a definite "Fast and Furious" car culture that encourages unsafe
driving. Instead of having the students read yet another scare tactic handout they looked at
people at the other end of the life spectrum and saw from the graphs just how unsafe teen drivers
were as a whole.

Describe the learning activities and the use of resources to support students' learning of the
lessons' main concept and/or processes. Class began quickly as students read the sample from
the Merck manual. Two graphs were included, and I wanted students to extract information from
the graphs to answer a question set at the beginning of class. After a few minutes of quiet work,
students participated by answering the questions aloud for participation points. Answers to the
questions were clarified, and I displayed the graphs that the students had in front of them on an
overhead. The large spike representing accidents at the teenage groups was fairly obvious. From
here a couple of students had to complete the lab activity, and I allowed the lab groups to
examine their findings before we discussed the results. As part of their grade for the lab, students
had to describe their findings to the class. This went quickly as students explained their findings
for the lab. Because the students’ experiments were varied, analyzing data for commonality was

not really helpful. It was better to describe the data in terms of how reaction times changed in



response to changes in the independent variables. I asked the students what their conclusions
were, and how valid their data was. With few exceptions most students realized that an
experiment that tests only a few trials or subjects has inherent flaws.

Describe how you monitored students' learning and what you found about their
understanding of the lesson's main concepts. Overall the students did a good job identifying
the variables and using the CAPT terminology of dependent and independent variables. Virtually
all the groups stated that their data has problems in that they used small sample sizes and a
similar population. I asked the question how you could improve your experiment without
changing the methods. One student who compared reaction time of boys versus girls quickly
stated he would like to test as many people in the school as possible. I asked the class if this was
a good idea and they agreed. The students clearly recognized that sample size plays an important
role in experimental validity. An issue that came up was variables that needed to be controlled in
the experiment. We made a list on the board of some of the variables that had to be controlled.
Factors identified by the students included: the height of the ruler drop must remain the same, the
person dropping the ruler must be the same every time and the arm of the test subject must be
isolated on a desk. Most groups were able to observe some variance in reaction time as a result
of their experiment. It was also important that reflexes were mostly observed as unchanging. It
was interesting to see just how varied the independent variables were. Some students were
concerned that arm length could affect reaction time as it provides a longer pathway for the
impulse to travel. Other students investigated height, gender or whether the student participated
in sports or video games.

Describe the instructional adjustments you made in response to your findings about
students' learning needs during the lesson. During the analysis of the bell-work, the discussion
of the large number of accidents started to become kind of preachy. Some of my students
recently got their learner permits and said things like: "You are starting to sound like my
parents." I steered the discussion back to reaction time and focused the students on the fact that
reaction time does change with age. The discussion of the lab results showed that several
students were having trouble grasping the concepts of dependent and independent variables. At
this point in their high school career, students need to nail down those terms so that it does not
come back to haunt them in the CAPT. I used time to clarify those terms in the context of their

inquiry lab. The data was shared by having the students state their findings for the class.



Bellwork (5 points)

1. According to the graph provided with the sample, which age
roup has the highest rate of motor vehicle callisions overall’?
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3. List some reasons why elderly drivers are involved in fewer
collisions than younger drivers? )
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5. Explain what happens to reaction time as ynu age?
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Chapter 18. Syncope | Chapter 19. Chronic Dizziness and Postural Instability | Chapter 20.
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Chapter 23. The Elderly Driver

For most community-dwelling elderly persons, being able to drive is essential for
maintaining autenomy in daily activities (eg, shopping, medical appointments, social visits
church functions). For elderly persons who cannot drive, alternative transportation should
be arranged, although such arrangements ofien involve dependence on family members anc
friends. The use of public transportation, even if available, is oflen unacceptable because o
inconvenience, cast, or coneerns about safety,

Safe driving requires the integration of complex motor, visual, and cognitive tasks,
although many drivers with moderate motor, visual, and cognitive deficits can continue to
drive safely, probably because these tasks have been consolidated into a learned, instinetive
pattern of driving. Performance is usually affected only after considerable loss of function.

To compensate for moderate functional deficits, most elderly persons
avoid rush hourand drive fewer miles, shorter distances, and less at
night. For instance, average mileage is 64% less for 85-year-old male
drivers than for 65-year-old male drivers. Elderly drivers are also more
cautious than younger drivers, drive more slowly, and take fower risks
in traffic. Because elderly persons drive less than younger persons and
becanse they are more cautious, they have fewer cellisions. Collision rates (per 1000
licensed drivers) decrease steadily with age (see Figure 23-1), Thus, it is a myth that elderl;
drivers are responsible for a disproportionate number of motor vehicle collisions.

However, per mile driven, elderly drivers have higher rates of traffic
violations, collisions, and fatalities than all age groups over age 23.
Cepllision rates per mile driven increase afier about age 70 and increase
more rapidly after age 80 (see Figure 23-2), Failure to yield right-of-
way and failure to heed a stop sign or red light are the most common
violations. Furthermore, elderly drivers have a higher proportion of
collisions at intersections. These findings imply that some elderly drivers have difficulty
withdriving asky requiting complex decision making.

Elderly drivers involved in collisions fare worse than younger drivers. Collisions involving
elderly drivers are more likely to include mulfiple vehicles and to result in seripus injuries
and fatalities, partially because the elderly have different driving patterns and because they

hitp:/fwww.merck.com/mrkshared/mm_periatrics/sec2/ch23 jsp 3/11/2004
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Post Lab Discussion(14 points) / / / /
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1. What were some of the variables you tried to control in your

experiment?(2 points)
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2. Did any of the other lab groups hz-we the same controls? What
o Were some of the controls that you had in common with other

{ lab groups? (2 points) A% Mg Pk Te f‘JHEJL'
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6. Explain how poer techniqle in dropping the meter stick could
have affected the reaction time data? (2 points)
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7. How would you improve, refine or take your experiment further?
(2 points)
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Lesson Log-3/12/04
Day #6 Length of Class-83 min.

What did you expect students to learn during the lesson? I expected the students to present
their findings from the STS activity assigned last week in fulfillment of the requirements of
their project. I expected students to share their views and weigh in on the subjects presented in
class. Students had an opportunity to express their opinions on the subject investigated and the
possibility of changing their views based on what was presented in class. I expected students to
have a deeper understanding of what Embryonic Stem Cells are and how could they be used to
heal spinal cord injuries. Students had an opportunity to learn from their fellow students about
technology like Functional Electrical Stimulation used to assist injured persons. This was
demonstrated in a videotape at the beginning of the unit and made an impression on some
students, especially those interested in physical therapy careers. I expected students to
recognize that all medical technology comes at a huge cost and has limitations. I arranged to
have the school nurse loan us a wheelchair to have the students try to perform various school
related tasks from a wheelchair. I wanted the students to examine the school and see if it is
truly "accessible."

Describe the learning activities and the use of resources to support students' learning of
the lessons' main concept and/or processes. As part of their requirements for the inquiry lab
students had to describe their major findings for the class. I had students alternate their
presentations. For example I had a student who completed a report on stem cells follow a
student who investigated FES. This prevented students from tuning out the following material
which was at times repetitive. For those students who had completed PowerPoint projects |
allowed them more time than the five minutes and provided them the use of the SmartBoard for
their presentation. I had students complete a short set of questions at the end of class for a
couple of reasons. I wanted to allow the shy students to have another forum to tell me their
opinions on the subjects presented today.

Describe how you monitored students' learning and what you found about their
understanding of the lesson's main concepts. I have to admit that I considered this class a
close knit community of learners, partially because of the small size, and partly because it is
mostly female. But what I heard in class surprised me. These students were passionate about
this issue from very different viewpoints. I have deeply religious students who consider human
embryonic stem cell research to be akin to murder, and they were more in favor of treatment
regimes that were similar to Functional Electrical Stimulation. I had a student, and I was

unaware of this before, who had a close family member who suffered a spinal cord injury from



street violence. She was strong advocate for stem cell research no matter what the cost.
Ironically, I know these girls are friends. What pleased me is that they shared these views in
our classroom setting without hesitation. Reviewing the student responses to the post STS
questions I distributed in class, I found that students used examples from other students’
projects in their answers. This was clear evidence that they were able to learn from each other.
For example, one student was able to offer that stem cells can be found in umbilical tissue, and
this might be a better solution than using embryonic stem cells.

Describe the instructional adjustments you made in response to your findings about
students' learning needs during the lesson. Students had to present their findings to the class,
but much of what they found was very similar. It quickly became repetitive. There was a
presentation in which one of the students made the statement that all kinds of diseases could be
"cured" by using stem cells. This misconception had to be addressed immediately. I instructed
the students that while stem cells show amazing promise, the use of them has not cured any
diseases yet, and major technical problems have come up with using them and will continue to
come up. I was pleased when a student added that stem cells are difficult to get from adults,
and to get them from human embryos is allowed only on a limited basis. She also added that
sometimes, when using them, they get trapped in scar tissue and do not always reconnect
injured spinal cord tissue. One thing I noted is that while the students presented their findings
they were less likely to describe their point of view on the issues. Perhaps this was a comfort
issue. It’s safer and easier to speak you mind while sitting behind a desk than in front of the
class. Ididn't force any student to weigh in on the controversy surrounding stem cells or FES
while in front of the class, but most gave their opinions anyway. Once all the students who had
completed the project presented, I asked the students to consider hypothetical situations to spark
discussion. For example, I suggested the government might be willing to fund stem cell
research and/or FES for every patient as long as they were not injured as a result of a crime
(including speeding, drunk driving). Most students were able to say that it is almost impossible
to do that because, if the government began spending money on this, then people have the right
to have it available to everyone. I asked the student to discuss how President Bush's views on
stem cells could possibly be affected by a personal tragedy. This sparked discussion over

individual rights versus a societies' responsibility to pay for it.
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1. List and describe three (or more!) topics investigated by your classmates
that you found interesting, informative or complimentary to what you

i i ) : -+
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2. Do you think spinal cord injuries more of a problem for the individual living
with the injury or for society as a whole? Explain? - o
ddhine Sl s apwblem ¥ lotha indiideetl o
soctebbaavic an  indiviaden! Mg 4 (&.u“”f ghlh o
a,ffff wheat SCI gnel souedy's Ay Youkes, may ncetq e
! wiant Ao have @b dvadmendt o ﬂﬂhﬁm )
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3. How do you feel about the use of material from human embryos to

possibly help injured spinal cord heal? Does this go against your personal
beliefs? 1 don'+ ﬁcf‘( ,ﬁ 95 % Ug " FUmA e 0 ot 40
pfe OTfity places” e gl 1o Gt theeflle s it bee,
Vai 1 fugore sgreding clie & gir Fhetels T
Cuaout 14, The Y hwing i 0 1§ agaw 4 f“ﬁ he,fré—,f
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4. Imagine that you are allowed to decide where all of the research funding($)
gets spent in spinal cord injury research. If you only had two choices, one being
to fund the development of assistive technology, such as access technology
(Wheelchairs, FES, integrated electronics to help & person stay independent,
etc). The second choice is to fund stem cell research. How would you divide up

the money and why? becalfe T
=T i;:[jn d‘irwlfgf@, the yronsd bl £ and f"mﬁ"ﬂ < {e_wfserjn

A At T TR —?;éhg, F;ng
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Lesson Log-3/15/04

Day #7 Length of Class-83min

What did you expect students to learn during the lesson? I expected students to display
their knowledge of the nervous system, spinal cord and PNS by completing the assessment quiz
with a class wide 80% average. I also expected the students to have unit concepts reinforced by
this assessment. Although this block was 83 minutes, I allotted 50 minutes for the test to
complete the unit within the time limit. Following the quiz, I allowed the remaining couple of
students who had not turned in their STS project to present their reports to the class to reinforce
the concepts learned through the STS project.

Describe the learning activities and the use of resources to support students' learning of
the lessons' main concept and/or processes. Students took a test which was involved and
comprehensive covering the topics from the previous classes. Included on this test were several
types of questions both closed and open-ended. I did include questions which dealt with topics
covered before this unit as I do on all formal assessments. This encouraged students to review
"old" concepts and to see how they relate to the current ones being studied. I was pleased to see
the performance on those questions was outstanding. This test included MRI images of real
patients for which students were asked to identify the spinal cord and the disks that were
impinging on it.

Describe how you monitored students' learning and what you found about their
understanding of the lesson's main concepts. Considering the amount of material I asked my
student to absorb in such a short time the outcome was acceptable. The class average was just
below an 80%. Often the average is slightly higher for similar assessments. There were several
questions that the class performed poorly on. Questions 25 and 26 which dealt with membrane
potential and had associated diagrams gave many of the students problems. I feel this was due
to two things. I did not emphasize this topic with the same depth that I covered other aspects of
this unit, and the diagrams with the questions were hard to read.

Describe the instructional adjustments you made in response to your findings about
students' learning needs during the lesson. One adjustment to traditional multiple-choice
testing that I used was to allow students to narrow down an answer from the distracters. They
did this by crossing out the wrong answers, putting a star next to their second choice, and

placing their best choice on the line. If their final answer was wrong I checked to see if their



second choice was starred which would result in partial credit. Not all students took advantage
of this, but it lowered the intimidation factor involved when the answer did not come quickly,
and it discouraged guessing. Rather than penalize students for my poorly selected questions I
chose to throw them out and added points to the score across the board. There were other
problems with this assessment tool that will have to be addressed for future classes. I will
include a section that is more similar to the CAPT and asks students direct questions that deal
with the lab activity. Also, the use of a more realistic cross section of the spinal cord caused
confusion to some students who probably would have done better using a more diagrammatic
picture. I had used this in class during instruction, but it did not copy well for the test. I usually
collect late homework only to check for understanding and not for grade, but because of the
amount of work that I required the students to do in this unit, I did today. I did this because I
wanted to allow them to learn from the assignments that they may have skipped simply to finish
the STS project. One thing student had trouble with was the MR] image. It did not copy well
and I had blocked an area out so students could write their answer. A lot of students were
confused by the MRI and asked me what "the big white thing is." I had to explain to the class

that it was simply a blocked out area for them to write their answer.
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Cross Section of Spinal Cord % @

Label the following parts of a spinal cord
on ﬁhe cross-sectlon diagram.

/ﬁ’ whife matter
b’ grey matter
e’ dorsal root ganglion
A. nerve fibers
ﬁynferneuron
£ synapse
sensory neuron
rmotor neuron

¥

Reflex Act B 2 [BRVERRS Y
Label the following parts of a reflex

act on the diagram of a boy

stepping on a tack and jerking his

leg away.,
277 sensory nheuron
b~motor neuron
e stimulus
)a‘./ spinal cord
-7 receptor (In skin)
f—effector (muscle)
Fll In the blanks withithe carrect answers. : fford
Suppose you stepped on a tack. You jerked your leg away -I9€C_§'~ oyt You were
‘aware of what happened, The Impulse traveled from the rﬁCﬁp}Or , the skin,
aleng atan) ()‘E‘;ﬁ}:}f"}f neuron into the ‘i}r:!!ml. cord | The impulse
jJumped across atan) _nker nfuren foalan) __<uh qiﬂ}{ : then dcross
another synapse to g P }0{“ neuron, The impulse traveled along this nerve
fo a muscle, Q}f{dor Jnyourieg. You jerked your leg away. Only a fraction
of a second later, alan) ;mgdH traveled up your Spma el to
i 1
your - brean . Butyouhad _nvaluntoin e reacted. This kind of
reaction is known as atan) rhles . Reflex acts occur without thinking.

Biology IF8755 88 @instructional Falr, Ine,



# . Observing Nervous System Responses 4

| STWer7 # |
warch 11, 2004

Il. Problem: Does gender affect reflex and reaction time?

We define reaction time as how many cm the thumb and the index finger are when the subject
caught the meter stick.

lll. Materials: meter stick, reflex hammer, safety goggles, chair, table

IV. Procedure (reflex):
1) Put on safety goggles.
€ E} Sit on a chair.
i %ﬂ ) Ask M&Wﬂi&dﬂlﬂ&_ﬁ@g&dﬂ[ﬂnd ask about any recent injuries.
l’ﬁ? 4) Tell the subject to turn their face away, close their eyes, and relax.
/ 5) Find the tendon under the knee with your thumb and gently tap your thumb with the reflex
hammer. Watch closely for any slight reflexes.
6) Repeat step 5 four times and have the person or subject use the Jendrassik's maneuver
if necessary.
7) Record data in a table.

V. Procedure (action time):

1) Have subject elbow an a table and extend their arm over the table's side.

2) Have a group member hold the meter stick in the air, with the 0-cm line between the
thumb and index finger of the subjects’ extended hand.

3) Drop the meter stick without advance notice. Have the subject try to catch it between
their thumb and index finger as quickly as possible.

4) Record data in cm's the position of the thumb and index finger.

5) Repeat steps 2 to 4 three times and record your data.

6) Average out the subjects’ reaction time.

7) Record data.

V1. Results: Reaction Time

Trails Female (cm) | Male (cm)

1 19 (.20 sec) 10 (.14 sec)
2 9% (14sec) |18 (.19 sec)
3 - 17 (.19 sec) 11 (.15 sec)
4 b 15 (.17 sec) 11 (.15 sec)

| Average 15cm (.17 sec) 13cm (.16 sec)
Reflexes- Eyes B
Stimulus Obervations What happened to the pupils
Light (male) Pupils got smaller
Dark (male) Pupils got larger

 Light (female) Pupils got smaller
Dark (female) o | Pupils got larger




Reflexes- Knee Jerk

SWerr #/| ;

Gender Reflexes
Male Leg slightly moved
Female - Leg slightly moved

VIl. Conclusion:

It turns out that males have slightly faster reflexes than females, but this data can't be depended
on becausg we only tested one male and one female. We believe that if there were more test
subjects the results would be more reliable. Thisexperiment could e taken further by testing
variabies of varlous females vs. various-males anale athletes vs. Temale athletes, and so forth.
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| Grading Rubric (55 points total)
Possible Points your response required for maximum points

10 points Lab report completed on time and neal. Late labs
lose ten points per day. Lab due Monday March 15

5 points Appropriate Title and headings(Parts 1-VI1) (all
underlined) Include name and dale.

10 points Clearly stated Problem. What was the lab designed to
test or measure? Does it consider both reflexes and
reaction time?

10 points . Clearly written or outlined procedure and list of
materials. Are both reflexes and reaction times
. tested?
5 points Clear presentation of results, including tables, and a

graph to displaying reaction time vs. your independent
variable. Reaction time Is calculated using y=1/2gt ®

10 points Clearly stated conclusions about your data and how it
Relates the problem. ks oty Ao ﬂg«r&é}/&p
L1l
5 paints Sharing experimental design and data with the class.

LY

As always if lab report Is typed (Arial size 12) you Will receive 5 bonus points.

If graph of reaction time vs. the independent variables is produced using Excel
you will receive 3 bonus points.

T

Calculating reaction time from raw data will be completed with Mr, in your
Math section. Therefore you do not need to include it in your report.



' STude~r # |
March 10,2004

Investigation on Stem Cell Research

It is estimated that the annual incidence of spinal cord injury {SCI). not including those
who die at the scene of the accident, is approximately 40 cases per million population in the U.S.

or appm@i‘]ately 11,000 new cases each year. Since there have not been any overall studies of

SCI ini the 118, $ince the 19707 it is not known if incidence has changed in recent years.

The neurons that make up the spinal cord have extensions, called axons, that resemble
telephong wires and carry messages between the brain and the rest of the body. Traumatic injury

can kill neurons or interrupt the axon connections, causing a loss of function- resulting SCL

L i ol e

; Il
Sﬁgégcﬁ)ﬁ There has been a proposed solution in repairing spinal cord injury; stem cells. In stem cell

research, the researchers used embryonic stem cells which have the potential to become any cell

—

type in the body depending on what chemical signals they get when they mature. The researchers

'hnpeci that by riggering embryonic stem cells to become nerve cells precursors and then
transplanting these precursor cells into the injured area they could promote healing of the spinal
S
cord,
In this study researchers have used rats as test subjects. The researchers treated rats nine

days after an injury to the spinal cord by transplanting cells from mice into the injury site. In an

other control group, the rals underwent a fake operation and were given only the culture medium



ol

with no cells. Two to five weeks following the procedure, the researchers found various markers
that showed the transplanted cells were alive and functioning. They also used techniques to
identify any axons that had grown from the transplanted cells, At two weeks, transplanted cells
had not only filled the cavity at the point of injury, but had migrated up to | ¢m in each direction.
By the five week follow-up, the cells were not as dense, but the injured regions still contained
mouse axons. None of the cells had developed into tumors. Although, strategies including stem
cell transplantation may some day be used to treat paralysis after spinal cord injury the biggest

issue of all may be that human motor behavior is more complicated. Even if cells grow, it does not

they will worke. Also, in the real world, you ofien llavc-m contend with blood, scarring, and

(er’r other problems that were not mimicked in this model.

Among those who support embryopic stem cell research Christopher Reeves, paralyzed
from the neck down, when he was thrown from his horse, is supporting a bill that would support
therapeutic cloning. Celebrities hgvc, als;:n, been very much involved in the campaig_;n for stem cell
research in the U.8. including Michael J. Fox arguing on behalf of Parkinson’s Disease research,

and Mary Tyler Moore, making the case for diabetes research, As for those against stem cell

research, the Bush administration caved in on the issue of embryonic stem cell research after the

Catholie church expressed ﬂ]?pw W/éb{ .ﬂ;’?’ yﬁh. ﬁ/”’f” : ;:)7:{;5 0 *
— ratar Do Joe EW /f% hhoed
A s oty W w resfort o 27 UL G

7)1;,5 sHo A (e /\,%?

Tﬁqumd. E’-‘iﬁ‘m\ w*r\m%[ Q%-,QHLP_{_ .
AL gptmk:mﬁd. ueb. edu



Spinal Cord Injuries and Society B

Scoring Sheet S 71*/?[/‘/7 ‘P’L (

'For Full credit:

I O 10 points Work submitted on time. When class time was given to work on

@q 15 points ]edf gmdelmes stated in Rujbnc ; ﬁié’ ‘(_?uq WAAS o

20O

o

10

(S

project student used the time effectively.

—l fo CHolts
el CON{}W}- F)ﬂf
20 points Descnptmn of technology either in use or in develnpment that is
designed to help. those with spinal cord injuries. Did you answer
this question ,how does this treatment wurk to S 73/ :
repair damage or assistfn mobility? Cofet b > /
it SlEm cedls A~ Aee el -
20 points  The student described in detail some of the challenges that-using -
this technology presents. Y., Fz??m-gr;? S A&7y % BloeZy =

At T rcr Tl The Hamd /5 W,éf

20 points  The student fully identifi ed B.I'IY Bmethlcal controversy surrounding
the use of the chosen technology and its applications. Student
elaborated and in¢luded exampies of those who are for and against Al
the use'of the treatment. /o [ cfuiZey (Ao 5 [

AjArst  LBut 17 {/uﬁz [hey fee! [ewa) i
15 points  Class presentation and participation in discussiorni. You relayed the L LJ ’f

topic you investigated to the class and any new treatment that you

thought might be effective to treat spinal cord injuries and why. You

answered the closing questions in full, You were attentive and

respectful of differing opinions presented in class.

) I Al (47 E55¢

¥

™ } 72
Total possible points: 100 Ul;_: ;;Eigfmﬁﬂbﬁ; e/ Wféxﬁ;f_f
gz M»;?L(,f,/;,., o Gre o Ao/
Your Score _ ~— —

/‘u{fffﬁf-ﬂ*ﬁﬁf 5 {/\-)((f;? _)I'.tﬁ" /C;Lv
o [ (//vz ¢ 74 [~

“‘-‘L‘ //1/4122

Student name:



Name: __ Class: ig{bC{L }- Date: 3*?'5*0“1 l—[;‘TA{ L{:f.

Spinal Cord and PNS % | @Cfé‘/) /@T ]
True/False gﬂoﬂ;"'ﬁ ff}ﬁlﬁ') | _ %‘AQD L{Z

Indicate whetherthe sentence or statenjent is true or false.

1. The elongated extension of a neuron that receives impulses from the cell body is called an axon.

2. The basic unit of the nervous system is the nerve cell, or neuron.

AR R R

3, The peripheral nervous system carries all the messages back and forth between the central nervous system
and the rest of the body,

A spinal reflex is Iiﬁ'i.i}léif{}lllnmry response that requires the spinal cord but not the brain.
. In some neurons, a form of supporting cell called a myelin sheath wiaps around the axon.

. Myelin sheaths slow down nerve impulses by forcing them to jump from node to node.

4

5

6

7. The inside of a resting neuron has a positive charge.

8. Neurons communicate with pﬂiﬂf cells by sending neurolransmitters across synapses,
9

. Meurotransmitters are chemical messengers that c¢ny nerve impulses across the synapse.

Multiple Ch:iim Z ot s ENCH USE D&?ﬂ ellve ZER Sopl I)LJ(;' (Frocess j

Identify the letter of the choice that best completes the stetement or answers the guestion.

A 10. The central nervous gystem consisis of

¢} the brain and spinal cord, _L*-ﬂﬂ—btﬂiﬂ-ﬂ‘ﬁﬂﬂbﬂﬂd—%b&l—lw.r
A b. spinal nerves only. a}':d the cerebrum and spinal cord. ,EZ/"L
11. The gray matter of the brain consists of & P
@ cell bodies of neurons. e pyetinT— i {ﬁﬁ W
%b only synapses. d. nodes. o bl Eﬂ A
4& 12, Which part of the spinal cord contains the cell bodies of neurons? (M 3 2 M ;{4
a4 gray-matter —e— VOl FooT L g / :
L b. dorsal root 4 #d.  white matter y\’ﬂ r ¢ 7 MU@,J
13. Which part of the spinal cord contains motor neurons? - fhes -
a. gray matter fé) ventral root L : "lb
b, dorsal root d.  All of the above [ASIM [
1 ) 14, Information is carried from the central nervous system 1o a muscle or gland by = /L/ H r‘U!'I Q =
: ’TL o, SENSOrY NEUrDns. ~.—reticulaefenrens. J— /‘/?/C ]} o
C “ b, afferent neurons. @ motor NeUrons. -
15, Sensory heurons transmit megsages

8. from the central nervous system to a musele or gland.
¥ b, from the brain to the spinal cord,
(&) from the environment to the gpinal cord or brain.



¥25 Refer to the illustration above. When & neuron is at rest,

4 A& sodium ions are found mostly on the outside of the cell.

V) ob. potassium ions are found mostly on the inside of the cell.
©) the inside of the cell is negatively charged.

- 26. Refer to the illustration above. The diagrams indicate that a nerve impulse
) ﬁ moves from the inside to the outside of an axon.
g b. moves from the outside to the inside of an axon.
[/ ¢. isthe movement of an action potential along a neuron.
J’é 27. Refer to the illustration above. When an impui#q moves down the axon,
¥a.  sodium ions first rush out of the cell.
B, & small part of the axon momentarily reverses its polarity.
d. potassium ions are pumped into the axon.
28. Refer to the illustration above. An action potential may be described as
(@ an electrical impulse.
b. an electromagnetic message.
¢. 8 chemical message.
QI_ 29. Electrical changes in a neuron create
—ar—a-stinulas—— (€) an action potential,
Wb, an electrical shock. d. light and sound.



SIWEmr #

1

zl 30. Refer to the illustration above. In the diagram, label “B” indicafes a

neurotransmitter molecule, ¢. receptor protein molecule.
¥b.  neuromodulator molecule. ——psyehenctivedrogmolTeTie———
31. Refer to the illustration above. If naumtrmsmilters could not be cleared out of a synapse afler transmitting o
1.~ message,
Pf a. asecond neuron would continue to be stunulated for an indefinite period of time.

b the first neuron could not pass on its impulse.
@ naummndulntnrs would be ﬁ}rmad in the synapse.

_C__. 32. Neurotransmitters are
a. eleotrical impulses.
b. found only in neurons with myelin sheaths.
€) released at synapses.

—t—produeed

Completion
Complete each sentence or staterment,

33. Nerves that control breathing, swallowing, heartbeat, and the dinmeter of the blood vessels are found in the

34, The brain and spinal cord are surrounded by three protective layers collectively called the
vl i !‘.‘-F Y

35, Allofthe m.rwout. system outside the spinal cord and brain is known as the 1'},&.{ 'l{ﬂ‘\i!"fi | nervous
system.

36. The division of the anfonomic nervous svwlam that controls stimulation of internal organs during routine
conditions is called the ? Aoyl w,gﬂ.t £ nervous system.

37. A sudden, involuntary movement in response to a stimulus is called a(n) {‘EGLU(

38. Aln) O Bag PO is the basic unit of communication of the nervous system.

39. The junction of a neuron with another neuron or muscle cell is called a(n) (3"!' A th:-‘ £
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Name:

o/ : )
Esay  § SErTbeces Midltus - chbwb
40. Briefly deseribe how sensory receptors help you maintain posture and keep your balance, Write your answer
in the space below. =

Sﬁmﬁ-r\f MDY ankan PoS e by recens iy (rom
Ve Shmuus hen sends Hham Mhﬂm.mﬁ Heé weokor
reuon 40€S fo e westhe or gland Then he SN
Pt up Loth & waohe” AW AF 4 Syndpie dad fored Qa

RN, This all werks together o hulp bty v
balance cad Pajh)r*”—- .

[ ?Lm’j % Ne /o ;N:@A@ 5.
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Dafe: ID: A

STVEMT ¥

MName: Class:

Spinal Cord and PNS

Multiple Choice ( Z Po(d> et USET DEDLVE ZetSpmi Né)
Identify the letter of the choice that best iampfer&s the statement or-answers the question.

g:l yi. @ﬂmns are c]assiﬁmi by the

e

direction in which they carry impulses.
. amount of metabolic activity that takes place.
W d.  number of impulses that they carry,
C, 42. What is the function of neurotransmitters?
a. to transmit nerve impulses through dendrites
b. o stimulate the production of epinephrine
to transmit nerve impulses across synapses
—d-—nomeofthe-above——
C—- 43. For a neuron to reach an action potential, it must
a. release electrons, L

reverse the electrical chn.rga across the cell membrane.

d. take in sodium ions, *
1[ 4. The division of the nervous system that helps the body react to pain is the

C L -a._somafte-nervous-system— . -autonomic nervous sysiem,
R (B sensory nervous system. ?éd sympathetic nervous system.

Modified True/False ( [ Polet _éHCH)

Indicate whether the sentence or statement is true or false. [f false, change the identified word or phrase to make the
Fenlence or statement frue.

'F Ys. The propagation of an action potential is slower in myelinated axons than in axons that lack a myelin sheath.
Seninln
l‘*’ Y6. The hrairumd spinal cord can withstand considerable trauma due to the meninges acting as u shock absorber.
al_sonal Huid :

’r 47. If you accidentally step on a tack with your bare foot, the pathway that the nerve impulse takes from your
foot to your leg is called a reflex arc.

-
__( 448, The autonomic nervous system is part of the motor division of the peripheral nervous system.




Name: ’ anryan [ |'

Completion "
Complete each sentence or statenient.

Vigare 353

y Bq'['_he progess illustrated in Figure 35-3 is called afan) Eﬁﬂ £ (ﬂ lL ]"_E.w}l
. "?,-;3- p:\_n He nervous system, which is part of the

The turning of your head is controlled by the
peripheral nervous system’s motor division.

-

SlmrtAm;we:- 25‘5@”&55 WKWHM I" l' (Q f?D{p){_.j E%L{[’) Cﬂﬂ &5
L 5o Distinguish between the functions of dendrites and axons. d{"ndﬂuj%;}g:d wp A ”"’mj‘h c
. . o Ceon- sy taaplscs oA Ay
5{. Atwhat location docs a neuron (ransfer an impulse to another cell? /C’ D @ bt Codi

. . : 2 ; : Synapsd
¢! How is the spinal cord like a major telephone lins?
¥ seads medyage ot nall che ¢ liemy

§1  What is a motor neuron? ;
=l Sudly ety (av'r- o rnclay o §1ang 5
o 3 sevtmces sl | (3 P ENK) o 7
%{ . (Compare resting potential and action potential in & neurom. % ¢/ [/L/Hﬁ,f o rﬂ" b

5 Compare the effects of the sympathetic and the parasympathetic divisions of the autonomic nervous s;ﬁ?%
Lhen Hheee 13 K- ey Iy pokential vhe Chorge 1) ineg ahiee . ©
Lhea Vhere it Gn Achon PQL&--E‘v‘Qi Yhe pon N D reatd aad

blpovL posk¥. S0 thay art dif feceat M &

5. The erwpﬁ.m}i( daeryon  Cotrols o Fﬂi‘i:} -0 ffjh}_r The -
parasy padhAHT AF

I d‘tc’eﬁ'rf ab Ho nin
. g Cha 'HLE_

Aigision  ConfoYy  dhe $haulabig

= mernal ofgens Guiny codwt condliedy The syrpathe
N

5}{5‘.{553’}“ k) Yo H;—\:,{'_ gﬂ? @:\\5 & '[z..,{.-_ l’],d'—..t‘ﬁb‘{'"tf?ﬁfi"f'{'h
calmg The Wearon .rimm7 afier
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Inquiry Lab: What factors affect reflexes and reaction times?

Your mission is to design an experiment, which will examine what things can affect reflexes

and reaction times using the skills you learned such as reflex testing, using the reflex hammer,

the Jendrasik maneuver, the pupil reflex, and testing someone's reaction time.

Did you ever wonder if your reaction time is faster or slower at different times of the day?

What other types of changes can affect reaction time? What could make a difference?

Start by stating a problem or making a statement to be investigated? For example "I believe
that a full moon will affect reaction time." (You cannot use that one.) Then decide what steps
need to be performed to test or investigate the problem. For example, you could test a person’s
reaction time during a full moon, the day before a full moon, etc. When you are composing

your procedure, you need to figure out how to make sure you are only testing one variable at a
time.

You will work with a partner(s) in constructing the experiment and gathering data, but
every person needs to write their own report

The following guidelines are for your safety and success.

1. All lab safety rules must be followed.

2. The teacher must check your problem and experimental procedure and approve it
before you begin.

3. Every person has the right to refuse to be a test subject! Make sure you ask permission

before you test somebody for any type of test reflex or reaction time. For example, if
you are going to check a patellar reflex, you must ask the test subject for permission
first, and also ask if they have any problems with the area to be tested. (Who knows

maybe they had a nasty crash on their skateboard yesterday, you don't want to make it

worse!!!)



Inquiry lab: What affects reflexes and reaction times?
Format for lab Write-up

Your lab report will have six sections.

1. Title: Title should be descriptive (describe the main idea of the experiment that was
done). This should be short (less than ten words). Include your name first then follow with
name of your lab partner.

II. Problem: State the reason the experiment was done. What was the experiment
designed to investigate?

III. Materials: List all the materials which were used in the experiment including the
safety equipment.

IV. Procedure: Summarize the experimental methods which were used to perform the
experiment or test.

V. Results: Display results of your experiment. Include tables that display the data you
collected. Also, create a graph with reaction time on the 'Y axis and the factors you
wanted to examine on the x-axis.

VI. Conclusions: State what you can conclude from the results. Deal directly with the data
here. Discuss how the data you collected explains, reinforces or does not reinforce the
statement of the problem which you made in part 11.



STS PROJECT

Spinal Cord Injuries and Society

The purpose of this project is for you to investigate one possible solution for the treatment of
spinal cord injuries. There are different approaches to the problem of fixing the spinal cord or
figuring out a way for a person to live an independent life without an intact cord. One approach
is to use electrical technology and computers to stimulate the muscles of the legs and arms.
Remember when I demonstrated the muscle stimulator in class? It was able to move my hand
in response to electrical stimulation of the nerves. A much more complex system is Functional
Electrical Stimulation or FES. Another approach to treating these injuries is to use stem cells to
repair the damaged areas of the spinal cord. Human embryonic stem cell research is a
controversial subject that is constantly in the news. Your generation will have to figure out
how this technology will be used. By researching this you will be able to make informed

decisions when it comes time to cast your vote.

Some areas you may want to investigate:

* Current technology in FES: how does it work, can it allow total movement and
independence, how widely used is it as a treatment?

* How are stem cells used to repair injured spinal cord/

* Where do stem cells come from?

» Why is the use of embryonic stem cells controversial? How do you feel about
the issue?

* How much is this going to cost? Who deserves to have this paid for? If someone

committed a crime, do they deserve to have the treatment paid for?

When using the web to search for information you might want to do a search on stem cells,
but narrow it to the issue of spinal cord injuries and treatment.



STS: Websites to help you get started.

hftp://facully.washin_gton.edu/~chudier/free.htmi

These websites deal with stem cell technology:

hftp://my.webmd.com/content/article/Z-0/~1728 52645?src=inktomi&condition=Ho
me & Top Stories

hftp://www.sci-info-pages.com/stem cells.htmi

These websites deal with FES:

hftp://depts.washington.edu/rehab/-sci’/fuen electrical stim.htmi

hftp://www.differentstrokes.co.uk/functionalelectricalstim.htmi
hftp://www.makoa.or.g/nscia/index.html

General information on spinal cord injuries:

hftp://w,ww.spinalcord.uab.edu



Rubric for STS project Spinal cord injuries and
society.

1. Select a topic to investigate by 3/9/04

2. Choose from writing a paper, constructing a poster or PowerPoint
.presentation to present your findings.

Project guidelines: Note: All projects must include at least two sources of
information, and these sources must be displayed on the project. URL's are
fine to use for now, but ask you English teacher if there is a better way to list
references.

Paper guidelines:
Length at least 1.5 pages. Ariel font, size - 12, 1.5 or double-spaced, margins no
bigger than 1 inch top, bottom and sides.

Poster guidelines:

No smaller than 20x24 inches. Text information is typed, ariel font size - 12.
Diagrams, pictures, drawings should be included, and references to the source
must be clear and on the picture. URL is okay to use as a reference for now.

PowerPoint: At least six original slides to cover the topic. Graphics, pictures,
images are important and must have the original source cited. Choice of font is
up to you, however, keep in mind how it will look to the class. Ask yourself: will
everyone in the room be able to see it? If the answer is yes, then it is okay to use.

3. You will present your findings to the class in a five minute presentation.
After the presentations have been completed you will participate in the
discussion of the pros and cons of current and future medical therapies to
heal spinal cord injuries. Be prepared to share your thoughts and feelings
on the issue.

4. Completed projects are due in one week on Friday, March 12.

Late work will lose 10 points per day.




10 points

15 points

20 points

20 points

20 points

15 points

Spinal Cord I Injuries and Society

Scoring Sheet

For Full credit:

Work submitted on time. When class time was given to work on
project, student used the time effectively.

Project follows guidelines stated in Rubric.

Description of technology either in use or in development that is
designed to help those with spinal cord injuries. Did you answer
this question: how does this treatment work to repair damage or
assist n mobility?

The student described in detail some of the challenges that using
this technology presents.

The student fully identified any bioethical controversy surrounding
the use of the chosen technology and its applications. Student
elaborated and included examples of those who are for and against
the use of the treatment.

Class presentation and participation in discussion. You relayed the

topic you investigated to the class and any new treatment that you

thought might be effective to treat spinal cord injuries and why. You answered
the closing questions in full. You were attentive and

respectful of differing opinions presented in class.

Total possible points: 100

Your Score

Student name:



Part C: Commentary on Student Learning

What are the strengths and weaknesses in each student's understanding of the science inquiry processes,
as evident from work on the lab?

Student # 1 correctly designed an experiment to test the effect of gender on reaction time and reflexes. He
used all of the methods that we had previously used in a class activity. He identified variables that needed to
be controlled to get reliable data and mentioned this in the procedure.

Student #2 designed two experiments that would not allow her to connect and compare reflexes and
reaction time. She correctly designed an experiment to test reaction time as affected by arm length, but then
she tested the reflexes comparing males and females. This would not allow her to compare reaction time to
reflexes because she introduced new independent variables in part 2. However, the strength of her inquiry was
that she used multiple trials. She failed to include her data in the formal report. When I asked her about this
she said that she could not finish it and the STS project. She didn't seem to care because it really didn't affect
her score. That's my mistake for setting up the scoring rubric the way that I did. She taught me a lesson on
that issue. She defined arm length in her procedure, and she made an attempt to redefine it in her conclusion.
This leads me to believe she would modify and improve this experiment if given another shot at it.

While observing Student #1 in class, he was attentive to controlling variables that could affect the
outcome. However, he did not document all of these in his report. This is a common mistake he makes often,
and I had to remind him of this. Another weakness was the use of a very small sample size to complete his
experiment. He did mention this in his conclusion. Because of the design of the experiment, he was able to see
that reaction time could possibly be affected by gender, but reflexes are not. His biggest weakness on this lab
was not comparing the results of reflexes and reaction time. Looking back I did not specify that in the
assignment.

Both students did participate in class during the discussion. Both students demonstrated a knowledge
of designing a testable, measurable experiment, control of variables, and the scientific method. Both students
recognized the limitations imposed by time and sample resulted in data that really does not give strong
evidence. Both students developed data which demonstrated the variability of reaction time. Student #2
explains this on the videotape. A strength of both students is that they required little help in identifying a
problem to be investigated which shows their inquisitive nature. I believe that both students will be able to

reproduce this type of method on the CAPT next year.
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What are the strengths and weaknesses in each student's ability to apply science knowledge to make
decisions about science, technology and society issues, as evident from the work on the STS?

Both students chose to examine the relationship and controversy on the issue of stem cells and spinal cord
injuries. Both students exhibited strength and weaknesses in their writing. Student # I showed a critical stance
in describing experiments which showed the promise of stem cells to heal neural injuries. His greatest
technical weakness was that his writing lacked any real flow and may have been just a string of connected
quotes. He did provide references. Student #1 failed to take a personal stance within the writing assignment,
but he did actively participate in the class discussion. He did decide to support the development of stem cell
technology at public cost to heal those with spinal injuries. Student # 2 did a good job examining the issue
from a political point of view. She examined the issue from both sides and used examples to highlight her
understanding of this technology. She integrated knowledge she acquired not only in this class, but from
health class as well. This student used a variety of sources to complete this assignment. She lacked really
strong conclusion for or against the use of stem cells but did agree that it should be available to everyone. She
did a good job of applying knowledge of the controversy of using human embryonic stem cells, and she came
up with a solution to try to solve the problem. At the end of her essay she suggested there may be a way to use
stem cells without using human embryos. She offered some information on researchers who are gathering
stem cells from discarded umbilical tissue. She recognized that umbilical tissue is not a living organism and
therefore would probably not offend those who oppose stem cell research if it means human embryos need to
be used.

What are the strengths and weaknesses in each student's understanding of the unit’s main science
concepts, as evident from work on the unit's assessment? The differences on the unit assessment were
notable. Student #1 earned an 85% on this assessment, and student #2 earned a 69% on the assessment.
Student #1°s strength was on the objective portions of the assessment. He demonstrated his knowledge of the
vocabulary and anatomy of the structures studied. His open-ended answers lacked supporting detail, but
demonstrated that he was aware of the concepts discussed in the unit. For example, he answered questions 25
and 26 wrong and was unable to explain membrane potential in detail on question 54. His overall strength was
in his knowledge of the vocabulary and anatomy. Although student #2 did not perform well on this
assessment, she did demonstrate knowledge of the larger concepts. For example, she had answered question
#7 correctly and even changed the term positive to negative to make a correct statement (a type of question
asked on the last exam). Student #2 went on to get 25 and 26 wrong but did attempt to reason her way through

the problem. I feel these questions were flawed or the diagrams may have been misleading as many students
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had these answers wrong while evidence existed that they knew the material. This is one reason why I added
three points to the test for the class. Student #2’s weakness on this assessment was in the vocabulary, but she
demonstrated knowledge of the integration of the nervous system and how it allows the human body to react to
stimuli on question 40. She mixed up parasympathetic and sympathetic nervous systems on the fill-in portion
and on the open-ended question 55. She did perform well on the draw and label task, even drawing the
pathway of the impulse. Her main weakness were significant misconceptions in the vocabulary, and therefore,

she could not apply it to the open-ended questions.

60



Reflection on Teaching and Student Learning

This unit was designed to inform students who have a strong interest in medical field about the role of the
Spinal cord and nervous system in responding to the outside world. Biology is a descriptive science, and I
wanted to challenge the students to create a controlled experiment to examine reaction time. The lab activity
presented a task to the students to design an experiment and collect data. Their results were not dramatic or, in
some cases, even correct. However the process was important. While the students were not very expressive in
their written answers, with some discussion we were able to come to the conclusion that in a normal healthy
person reaction time can be highly variable and reflexes are innate and should always be present, unless there is
a problem with the nerves. This is due to reaction time pathways being more complex where the spinal reflexes
are simple. In my school there is a strong emphasis on CAPT preparation, and even though these students are
in 9th grade I felt a need to emphasize conducting controlled experiments. There are many things I would like
to change about this lab. For one, I think I will not use the meter sticks, but rulers instead. Rulers are less
cumbersom, and this would allow the students to test people at home and around school. Getting large samples
is important for this lab, and in the future this lab will be spread out to allow students to test a variety of
subjects. Rulers will affect the data, but only slightly. Another way to modify the lab to increase the contrast
between reaction time and spinal reflex is to require the students to examine only the pupiliary reflex. I could
require the students to grade the reflex as present or absent. Some students were trying to "grade" the reflexes
which made the reflex data somewhat confusing. This could be addressed by simply asking the student to
grade the knee-jerk reflexes as present or absent. The instructions for the lab need to be modified to ask the
students to draw comparisons between reaction time and reflexes. My grading structure seemed to discourage
students from analyzing their own data. This needs to be addressed by adding weight to the results/conclusion
portion.

The assessment could be improved by adding questions that deal directly with the lab activity. For
example, a question would be to explain why the lab groups got a lot of different reaction times, but reflexes
did not appear to be different? Students could be challenged to propose a reason based on the nervous system
to why the reaction times changed. To take it even further, I should have had the students research what
conditions can affect reflexes. I offered these to students as examples, but it is evident that if motivated,
students seem to gain a deeper appreciation of the topic when they research it themselves. One thing I learned
is that I need to develop stronger alternative assessments. Student #2 did not perform well on the test at the end

of the unit, but during the lab and discussion she was able to link how reaction time is affected by the distance
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the impulse has to travel. Part of her poor performance on the test came from a lack of clarity on
parasympathetic vs sympathetic. Looking back, I did not give enough homework to emphasis these points. In
fact I gave less homework than I would normally give because I was concerned about the combined
requirements of the lab report and the STS project. I relied heavily on the students to investigate and reinforce
the vocabulary on their own. The Word Wall in class is a daily reminder to students to review these terms.

Having students investigate the subject on the "Neuroscience for Kids" website at the beginning of the
unit was productive. When we covered the subjects in greater detail, the students had already experienced the
terms and had prior knowledge. One of the aspects of this unit I enjoyed was that the teachers I am grouped
with in the cluster were open to exploring aspects of the topic. The Math teacher took time to teach the
students how to calculate reaction time using the distance data they collected and the formula y=1/2gt*. The
Health teacher discussed risk factors for spinal injuries, including driving while intoxicated. Reinforcement of
the topics throughout the school day contributed to student learning. I think that in the future I will encourage
more cooperative planning among the teachers I am grouped with.

A reason I feel this unit is relevant to my students is that many of them live in areas were street violence
is a reality. I was surprised to hear a student during the discussion express how having a family member who
lives with a spinal cord injury has affected her views on treatment. This is another example of how at ease my
students are in class. [ attribute this to school culture and a strong effort by my to implement the "Capturing
Kids Hearts" program. This program of classroom management seeks to create a safe classroom environment
which encourages students to take risks. You will notice on the video how my students support each other by
never letting a student "stand alone" at the front of the class. Students spontaneously clapped for each other
when another student makes a valid point or takes a risk by sharing their views in class.

Being new to this school, grade level, and block scheduling, I have made several adjustments to my
teaching style over the last year. For instance, I have the students participate in activities that allow them to
explore without set instructions and rigid questions to guide them through the activity. We then discuss the
findings as a class and come to a conclusion. One example was the activity using the funnel with different
diameter tubes to model axon transmission and how it affects the speed of conduction. The performance of
students on the assessment confirms this. The use of the SmartBoard in my classroom has really changed my
teaching. It allows the class to move through larger amounts of material faster because I can integrate notes
and bullet points with images and diagrams a lot better than using an overhead and the board. It also allows me
to "save" the material that was presented in class, including any modifications and adjustments I made in

response to students understanding. This came in very handy because due to wild weather. There were quite a
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few absences in this class during the week. Considering how much material and vocabulary we covered, the
class as a whole performed well. I feel this daily routine of keeping a hard copy of what was done in class then
distributing to the students when they return allows them to focus on what material is important. Outside of
school my students have little access to technology.

A drawback of the block schedule is that there is no free period during the day for students to use the
computer lab. I have to continue to allow class time for students to complete the required work. One thing that
surprised me was how interested students were in the project and how much they shared during the discussion.
I was impressed by the student who offered that stem cells could be harvested from umbilical tissue thereby
avoiding the whole argument of using human embryos. She took the extra step which was not part of the
project requirements (maybe it should be next time) to offer a solution to a bioethical problem. Student#1 had
produced a report that was below what I expected from him. He completed the written project earlier than was
required, but he kept investigating the subject. During the class discussion, he offered information that a
treatment is being developed to treat damaged nerves using nasal neurons. This was in response to the issue
that not all treatment needs to come from human embryos. I brought a lot of my professional experience as a
health care professional into the classroom during this unit. Students were asked to treat the experimental
subjects as their patients and ask permission to insure maximum patient comfort. I emphasized that the
students use correct techniques for reflex testing. I specifically left out reflex grading because it is not
necessary to teach to students at this level and would detract from the unit material. Teaching students the
Jendrassik maneuver helps to reinforce the concept that the brain can affect our reflexes, and this simple

distraction to the brain allows the examiner to view the reflexes.
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